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26 Claims. (Cl 103-5) 
My invention relates generally to fluid propel 

ling mechanisms, and particularly to the type 
for controlling fluid which is used as a propelling 
medium. Present day industries are particularly 
interested in using machinery which is compactly 
arranged in order to eliminate the necessity of 
taking up extensive floor space, and in order to 
facilitate the adjustment, assembly, disassembly, 
replacements, etc., of the constituent parts. 
Compactness in design is particularly desirable in 
connection with machines which are hydraulical 
ly controlled. In using variable displacement 
pumps of the reciprocable piston type for propel 
ling a fluid medium through a fluid system, a sec 
ond pump is employed which serves to charge 
the plunger pump. Therefore it is desirable to 
arrange these pumps as compactly and conven 
iently as possible. In some instances gear pumps 
are employed to furnish a charging fluid to the 
plunger pump, and it is one of the primary ob 
jects of my present invention to provide a sim 
ple, compact, and convenient arrangement, 
whereby a charging pump such as a gear pump 
may be coupled with a plunger pump. 
More specifically, my invention contemplates 

the provision of a self-contained structure, where 
in a plunger pump is coupled with and operated 
in response to the actuation of a charging pump 
such as a gear pump. 
Another object is to provide in combination with 

a plunger pump having a plurality of recipro 
cable pistons mounted within a stationary support 
and a central rotary driving means for actuating 
said pistons, a gear pump which is adjacently po 
sitioned and directly coupled with said rotary 
driving mechanism. - 

Still more specifically, my invention contem 
plates the provision of an improved, compact, self 
contained pump structure, in which a variable - 
delivery charging pump is directly coupled with 
a variable displacement high pressure plunger 
pump, one of said pumps being operable in re 
sponse to the actuation of the other. 
A further object is to provide a plunger pump 

of the type set forth above, having a laterally 
adjustable rotary driving mechanism, and a gear 
coupled thereto which forms one of the gears of 
a gear pump, said gear pump being employed for 
charging the pistons in said plunger pump. 
These and numerous other objects and advan 

tages will be more apparent from the following 
detailed description when considered in connec 
tion with the accompanying drawings, wherein 

Figure 1 is a central vertical sectional view of 
a pumping mechanism which is representative of 

one embodiment of my invention, said view being 
taken substantially along the line 1-1 of Fig 
ure 5; 

Figure 2 is a fragmentary transverse Sectional 
view taken along the line 2-2 of Figure 1, dis 
closing the general arrangement of the rotary 
valve and the fluid conducting passageways Com 
municating therewith: 

Figure 3 is a fragmentary central Sectional view 
taken longitudinally of the tapered valve along 
the line 3-3 of Figure 1, a portion of said valve 
and coupling therefor being shown in elevation 
in order to more clearly disclose the structural 
arrangement thereof; 

Figure 4 is a transverse sectional view taken 
Substantially along the line 4-4 of Figure l; and 

Figure 5 is also a transverse sectional view 
taken substantially along the line 5-5 of Figure 1. 

Referring now to the drawings more in detail, 
wherein like numerals have been employed to 
designate similar parts through the various fig 
ures, it will be observed that my invention con 
templates the provision of a pumping mechanism 
which is comprised chiefly of two pump units, one 
of said units comprising a gear pump which I have 
designated generally by the numeral 10, and an 
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other unit Comprising a plunger pump which I 
have designated generally by the numeral 12. 
Certain of the structural features of these two 
pumps are similar to structures disclosed in my 
co-pending applications, Serial Nos. 430,867 and 
430,868, filed February 24, 1930, and therefore a 
detailed description of the functional and struc 
tural characteristics of certain of the parts is 
not necessary to a thorough understanding of 
the present invention. My present invention is 
concerned chiefly with the presentation of a self 
contained, ... compact “two-pump' arrangement, 
wherein a charging pump and a plunger pump are 
combined so as to provide a portable, unitary 
pump construction. It will be seen that my im 
proved pumping mechanism includes an end cas 
ing or frame 14 and an oppositely disposed casing 
16, Figure 1. Interposed between the upper por 
tions of these casings 14 and 16 is a gear 18, Said 
gear being mounted upon a sleeve 20, which sleeve 
is in turn secured to a head 22 by means of a pin 
24. An extension of this head 22 provides a drive 
shaft 26, which passes through a suitable stuffing 
box 28 mounted within the casing 16. The shaft 
26 is mounted within a suitable anti-friction 
roller bearing 30, and the sleeve 20 which pro 
jects beyond the extremity of the head 22 is 
mounted within a similar anti-friction roller bear 
ing 32. Positioned adjacent the inner surfaces 
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of each of the casings 14 and 16 are spacer plates 
34 and 36 respectively, and these spacer plates 
bear against the opposite sides of a central cas 
ing member 38. Pins or dowels 40 extending 
through the casing and spacer members serve to 
maintain said parts in proper allinement. In ad 
dition to these dowels 40, suitable bolts 42 serve 
to clamp the parts together. The Spacer plates 
provide a chamber for accommodating the gear 
18, as well as a companion annular gear 44 which 
meshes with the gear 18. 

Positioned within the sleeve 20 is a cylindri 
cal valve member 46, which is adapted to be ro 
tatably adjusted by means of an external, man 
ually operable lever 48. This lever 48 is secured to 
a stub shaft 50, the inner extremity of which has 
a tongue 52 which is received by a groove 52a in 
the valve member 46. A peripheral port 54 in the 
valve serves to control the flow of fluid from be 
tween meshing teeth of the gears 18 and 44. The 
gear 18 is provided with a plurality of radial ports 
or passageways 56 and 56a which are adapted to 
successively communicate with the valve port 54 
during the rotation of the gear, thereby relieving 
against fluid pressures which would otherwise 
be developed between the meshing teeth. 

Fluid is directed to an intake chamber 58 of 
the gear pump 10, Figure 4, from any suitable 
source (not shown) through a pipe 60. A pipe 62 
serves to convey fluid from the discharge or high 
pressure chamber 64 of said pump to the intake 
chamber 66 of the plunger pump 12. This cham 
ber 66 is housed within a suitable end casing 68, 
which is clamped against the end surface of an 
annular section 70 of the end frame 14. Fluid 
entering the chamber 66 from the gear pump 10 is 
directed through longitudinal passageways 72 
of a tapered rotary fluid control valve 74, Figure 
3, and these longitudinal passageways 72 com 
municate with a peripheral valve port 76. The 
tapered valve 74 is rotatable within a suitable ta 
pered bearing 78 which is provided with radial 
ports 80, Figures 2 and 3. 
Radiating and inclined from these radial ports 

80 are passageways 82 which communicate with 
the outer extremities of piston chambers or cyl 
inders 84. Pistons 86 are reciprocably mounted 
within these chambers 84, and a central driving 
mechanism including a driving ring 88, when ec 
centrically positioned, is adapted to impart move 
ment to said pistons. Interposed between this 
driving ring and said pistons are pivoted fingers 
90 which serve to prevent side thrust from being 
imparted to said pistons. 

During the reciprocation of these pistons, fluid 
is directed from the peripheral valve port 76 to 
the radial passageways 82 communicating there 
with, and fluid from the other passageways 82 is 
directed to a second peripheral valve port 76a, 
which communicates by means of a valve paS 
sageway 92 with an annular port 94. This port 
94 communicates with a discharge pipe 96, which 
is adapted to be connected at any point where 
a propelling fluid medium is required. . 
The inner end of the tapered valve 74 makes a 

tongue and groove connection with the adjacent 
extremity of a driving member 98, which supports 
the driving ring 88. Interposed between the driv 
ing ring 88 and the rotary supporting member 98 
are friction reducing balls 100. This rotary driv 
ing-member 98 is laterally shiftable within and 
driven by a journal or sleeve 102, said sleeve be 
ing provided with transverse slots 104 and 106 
for slidably receiving companion portions of the 
member 98. The sleeve 102 is keyed to the an 
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nular gear 44 and is rotatably mounted within 
anti-friction bearings 108 and 110, Figure 1. An 
anti-friction thrust bearing 12 is interposed be 
tween one extremity of the sleeve 102 and an an 
nular abutment 114 formed integral with an ad 
justing nut 116. Positioned on the opposite side 
of this annular abutment 114 is a collar 118 which 
is secured to the Outer extremity of a longitudi 
nally shiftable adjusting member 120. This 
member 120 is of cylindrical form and is longi 
tudinally shiftable within the sleeve 102. The 
inner extremity of the member 120 is provided 
with an extension 122, which extends into a Con 
panion cylindrical recess 124 provided in the 
laterally shiftable driving member 98. Thus, in 
response to the longitudinal shifting of the mem 
ber 120 within the sleeve 102, lateral movement 
will be imparted to the driving ring 88, thereby 
varying the stroke of the pistons 86 within their 
stationary housing or support. The nut 116 
which is screwed within the casing 16, is manu 
ally operable from a point externally of the casing 
for the purpose of imparting longitudinal move 
ment to the adjusting member 120. By means 
of suitable micrometer graduations, the longitudi 
nal shifting of the nut 116 may be accurately de 
termined. 
From the foregoing it will be apparent that 

my invention provides a very compactly arranged 
“two-pump' arrangement, wherein two pumping 
devices, one a gear pump for supplying fluid at 
charging pressures and the other a high, pressure 
plunger pump of improved practical construction 
for receiving charging fluid from said gear pump, 
are included within a single housing or casing 
structure. Rotationis imparted to the drive shaft 
26 from any suitable source of power Supply (not 
shown), such for example as a rotatable element 
of a lathe, milling machine, or the like, and rota 
tion of this drive shaft imparts rotation to the 
gear pump, as well as to the plunger pump. By 
my improved compact construction, long pipelines 
are eliminated and the number of pump elements 
is materially reduced, thereby providing a very 
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economical construction from the standpoint of 120 
By using pumps of the delivery , 

type here disclosed, and by having simple, exter 
nally positioned, manually operable adjusting 
means, the charging pressure, as well as the pres 
sure of the fluid discharged from the plunger 
pump, may be conveniently and accurately con 
trolled in accordance with the requirements of 
the machine with which the pumping device may 
be associated. The adjustment for displacement 
of these pumps may be made during the opera 
tion of the pumps, and this is also decidedly ad 
vantageous. There are no elements of compli 
cated design which would have a tendency of get 
ting out of order, and all adjustments, replace 
ments, and the like may be made in a very con 
venient and expeditious manner. The fact that 
one of the gears of the gear pump is adapted to 
form a driving element of the plunger pump, en 
ables a material reduction in the number of parts 
required to operate said pumps. In other Words, 
my invention contemplates the provision of a 
combined pumping arrangement wherein a driv 
ing means, such as a sleeve 102 and the laterally 
adjustable driving member 98, serves to directly 
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couple a charging pump, such as a gear pump, 146 
with a variable displacement pump, such as a 
plunger pump. 

Obviously various modifications and changes 
in structural features may be made without de 
parting from the spirit and scope of my present 150 
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invention, and said invention should be limited 

O 

only by the scope of the appended claims. 
Having thus described my invention, what I 

claim as new and desire to secure by Letters 
Patent is: ... " 

1. In a fitid propelling mechanism, stationary 
supporting means, a single row of annularly dis 
posed and radially reciprocable pistons therein for 
receiving fluid under a given pressure and dis 
charging said fiuid under another pressure, rotary 
driving means for imparting movement to said 
pistons, said pistons being in continuous engage 
ment with sai driving means, irrespective of the 
stroke experienced by said pistons, a charging 
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pump operatively connected with said rotary 
driving means for delivering fluid to said pistons, 
means for varying the stroke of saidisingie row of 
pistons to very the fusid displacement, and means 
for directing fitid from the discharge side of 
said charging pump to said reciprocable pistors. 

2. In as fuid propelling mechanism, stationary: 
supporting means, a plurality of radial recipro 
cable pistons therein for receiving fuid under & 
given pressure and discharging said fluid under 
another pressure, rotary driving means for ill) a 
parting movement to said pistons, a variable de 
livery charging pump operatively connected with 
said rotary driving means for delivering fiuddi to 
said pistons, control means within the charging 
pump for governing the rate of fiuid delivery 
before said fluid emerges from said charging 
pump, and means for directing fluid from the dis 
charge side of said variable delivery charging 
pump to said reciprocable pistons. 

3. f. afiuid propelling mechanism, statiot.8-y 
Supporting means, a single row of annularly dis 
posed and radially reciprocable pistons therein. 
for receiving fluid under a given pressure and 
discharging said fluid under another pressure, 
rotary driving means for imparting movement to 
said pistons and in continuous contact therewitti, 
a variable delivery gear pump operatively coni 
nected with said rotary driving means for de 
livering fluid to saidi pistons, and means for di 
recting fluid from the discharge side of said gear 
pump to said reciprocable pistors. 

4. In a fluid propelling mechanism, stationary 
Supporting means, a plurality of radial recipro 
cable pistons therein for receiving fluid under a 
given pressure and discharging said fuid under 
another pressure, rotary driving means for in 
parting movement to said pistons, a gear pump 
operatively connected with said rotary driving 
means for delivering fiuid to said pistons, one of 
the gears in said pump being positioned in axial 
alinement with said rotary driving means, and 
means including a rotary valve mechanism for 
directing fluid from the discharge side of said gear 
pump to said reciprocable pistons. 

5. In a fluid propeling mechanism, stationary 
supporting means, a plurality of radial recip 
rocable pistons therein for receiving fluid under 
a given pressure and discharging said fluid under 
another pressure, unitary valve means for con 
trolling the flow of fluid toward and away from 
said pistons, rotary driving means for imparting 
movement to said pistons, a charging pump oper 
atively connected with said rotary driving means 
for delivering fiuid to said pistons, and means for 
'directing fluid from the discharge side of said 
charging pump to the means for controlling the 
flow of fluid toward and away from said pistons. 

6. In a fluid propelling mechanism, a gear 
pump, a plunger pump coupled with one of the 
gears of said gear pump, the plungers of said 

W 

3. 
plunger pump being spaced from the structure 
of Said gear pump, means for directing fluid from 
the discharge side of said gear pump to said 
plunger pump, said propelling mechanism being 
connectible with a suitable source of power sup 
ply, and & laterally adjustable driving means for 
imparting novement to said pistons. 

. 1 & fiuid propelling mechanism, a plunger 
pump including a stationary plunger support 
having a plurality of plungers radiating from 8. 
Connot &xis, e. gear pump for charging said 
plunger puri, the axis about which the plungers 
are disposed being coincident, with the axis of orc 
of the gears of said gear purp, means for cou 
plig said last metationed gear with said plunger 
pump, Eleans foE directing guid from the dise 
charge side of said gear pump to said plungei 
purnip, said propelling mechanism being connect 
be withi & Suitbie source of power supply, and 
a lister'Ely &diustable driving reans for impert 
ing in overnet to said pistols. 

8. Fr & fiuid propelling mechanisia, a plunger 
pump having R plurality of racially reciprocable 
plunger's for receiving fiuld under a given pres 
sure and discharging seidi fiuld under another 
pressure, & laterally shiftalie rotary driving 
E(8.1s for Said plungers, the lateral shifting of 
Seid, driving neais serving to vary the stroke of 
said plungers, a gear pump for charging said 
{ligers, Said laterally shiftable piger act3t 
ing means bycins coupled with one of the gest of 
said charging pump, and means for directing fuid 
fron the discharge side of said charging surp to 
said junger purp. 

9. 1 & fluid propelling mechanism, a plunger 
pump having a plurality of radially reciprocable 
plungers for receiving fiuld under a given pres 
sure, and discharging said fiuid under another 
pressure, means for imparting movement to said 
pistons, a charging pump for delivering fitid in 
dier charging pressure to saidi piunger pump, said 
charging pump being coupled with said pluger 
actuating means, said coupling means including a 
support rotatable about a fixed axis and means 
driven thereby and shiftable laterally thereof for 
imparting movement to said plungers, aid means 
for directing fluid from said charging pump to 
Saidi piurigers. w 

16. in a fiuid propelling mechanism, a plunger 
pump having a plurality of radially retiprocable 
plungers for receiving fiuidi under a charging pres 
sure and delivering said fuid under another pres 
sure, means for imparting movement to said 
plungers, unitary valve means for controlling the 
flow of fluid toward and away from said plung 
ers, a charging pump for delivering fluid to S&id 
plunger pump, said charging pump being coupied 
with said plunger actuating means, and means 
for directing fluid from said charging pump to 
said control valve. - 

11. in a fluid propelling mechanism, a plunger 
pump having a plurality of radially reciprocable 
plungers for receiving fluid at a charging pres 
sure and delivering said fluid' at another pres 
sure, rotary driving mechanism for inparting 
movement to said plungers, a gear pump for de 
livering fiuid under a charging pressure, one of 
the gears of said punp being of annular con 
struction, said rotary driving mechanism includ 
ing a sleeve member extending within the opening 
in said annular gear and coupled to said gear. 
and means for directing fluid from the discharge 
side of said gear pump to said plunger pump. 

12. In a fluid propelling mechanism, a plunger 
pump having a plurality of radially reciprocable 
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plungers for receiving fluid at a charging pres 
sure and delivering said fluid at another pressure, 
rotary. driving mechanism for imparting nove 
ment to said plungers, a gear pump for delivering 
fluid under a charging pressure, one of the gears 
of said pump being of annular construction, said 
rotary driving mechanism extending within the 
opening in said annular gear and coupled to said 
gear, means for directing fluid from the discharge 
side of said gear pump to said, plunger pump, and 
means for laterally shifting a portion of said driv 
ing mechanism to vary the stroke of said plung 
e.S. 

13. A pumping unit including a housing, a 
plunger pump within said housing, means man 
ually operable from a point externally of the 
housing for varying the stroke of the plungers to 
correspondingly vary the displacement of Said 
plunger pump, a gear pump enclosed within said 
housing for charging said plunger pump, one of 
the gears of said gear pump being directly coul 
pled with said plunger pump, and means con 
trollable from a point externally of the housing 
for adjusting the delivery of said gear pump inde 
pendently of the means for adjusting the displace 
ment of said plunger pump. 

14. A pumping construction including a piston 
support, a plurality of radially disposed pistons 
in said support, a rotary valve wh9se axis is posi 
tioned in substantial parallelism with the axis 
about which the pump pistons radiate for con 
trolling the delivery and discharge of fluid to 
and from said pistons, a housing, a gear pump in 
said housing including a gear positioned in Sub 
stantial alinement with respect to the axis about 
which the pistons radiate, and means connecting 
the discharge side of said gear pump with the 
intake side of said plunger pump. 

15. A pumping construction including a piston 
support, a plurality of radially disposed pistons 
in said support, a rotary valve whose axis is po 
sitioned in substantial parallelism with the axis 
about which the pump pistons radiate for con 
trolling the delivery and discharge of fluid to and 
from said pistons, a housing, a gear pump in said 
housing, rotary driving means for said plunger 
pump including a laterally shiftable section for 
varying the stroke of said pistons, one of the 
gears in said gear pump being mechanically cou 
pled with said driving means, the axis of Said 
gear, driving means, and rotary valve being Sub 
stantially coincident, and means for conducting 
fiuid from the discharge side of the gear pump to 
the intakeside of the plunger pump. 

16. A pumping construction including a piston 
support, a plurality of radially disposed pistons 
in said support, a rotary valve whose axis is po 
sitioned in substantial parallelism with the axis 
about which the pump pistons radiate for con 
trolling the delivery and discharge of fluid to and 
from said pistons, a housing, a gear pump in said 
housing, rotary driving means for said plunger 
pump including a laterally shiftable section for 
varying the stroke of said pistons, one of the gears 
in said gear pump being mechanically coupled 
with said driving means, the axis of said gear, 
driving means, and rotary valve being positioned 
in substantial parallelism, and means for con 
ducting fluid from the discharge side of the gear 
pump to the intakeside of the plunger pump. 

17. In a fluid pump, piston supporting means, 
a plurality of pistons radially reciprocable there 
in, a gear pump for delivering fluid to said pis 
tons, and an adjustable driving mechanism for 
imparting movement to said pistons, a portion at 

1978,480 
least of said driving means extending within and 
driven by one of the gears of Said gear pump. 

18. In a fluid pump, piston Supporting means, 
a plurality of pistons radially reciprocable there 
in, a gear pump for delivering fluid to said pis 
tons, an adjustable driving mechanism for in 
parting movement to said pistons, a portion at 
least of said driving means extending within One 
of the gears of said gear pump, and means posi 
tioned within one of the gears of said gear pump 
for varying the fluid delivery of said pump. 

19. In a pumping mechanism, a support, a plu 
rality of pistons radially reciprocable within said 
Support, driving means therefor, said driving 
means being laterally shiftable for varying the 
displacement of fluid by said pistons, means for 
effecting the shifting of said driving means dur 
ing the operative functioning thereof, a gear 
pump for delivering fluid to said pistons, and 
means for varying the fluid delivery of said gear 
pump during the functioning of said pistons, 
whereby the fluid delivery of said gear pump may 
be adjusted in accordance with any variation in 
fluid displacement of the other pump during the 
operative functioning of the latter. 

20. In a fluid propelling, mechanism, station 
alry Supporting means, a single row of annular 
ly disposed and radially reciprocable pistons 
therein for receiving fluid under a given pressure 
and discharging said fluid under another pres 
Sure, rotary driving means for imparting move 
ment to Said pistons, Said rotary driving means 
being laterally shiftable for varying the stroke 
Setting of said pistons, said pistons being in 
continuous engagement with said driving means 
irrespective of the stroke experienced by said 
pistons, a second pump operatively connected 
with said rotary driving means for deliver 
ing fluid to said pistons and for maintaining fluid 
pressure at the end of the pistons oppositely dis 
posed from the rotary driving means whereby to 
maintain said pistons in continuous engagement 
with said driving means, means for laterally shift 
ing said rotary driving means to vary the fluid 
displacement, and means for directing fluid from 
said second pump to said reciprocable pistons. 

21. In a fluid propelling mechanism, stationary 
supporting means, a single row of annularly dis 
posed and radially reciprocable pistons therein 
for receiving fluid under a given pressure and 
discharging said fluid under another pressure, 
rotary driving means for imparting movement to 
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said pistons and in continuous contact there 
with, said driving means being laterally shift 
able for varying the stroke setting of said pis 
tons, a variable delivery gear pump operative 
Zly connected with said rotary driving means for 
delivering fluid to said pistons at the extremity 
thereof oppositely disposed from said rotary driv 
ing means whereby to maintain a fluid pres 
Sure against the pistons and thereby cause said 
pistons to continuously maintain contact with 
said driving means and to deliver fluid to the 
pistons in accordance with the stroke setting 
thereof, and means for directing fluid from said 
gear pump to said reciprocable pistons. 

22. In a fluid propelling mechanism, a plunger 
pump having a plurality of radially reciprocable 
plungers for receiving fluid under a given pres 
sure and discharging said fluid under another 
pressure, a laterally shiftable rotary driving 
means for said plungers, the laterai shifting of 
said driving means serving to vary the stroke of 
said plungers, a gear pump for delivering fluid 
to the extremity of the plungers oppositely dis 
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posed from said rotary driving means to thereby 
continuously urge said plungers into operative 
engagement with said rotary driving means, said 
laterally shiftable plunger actuating means be 
ing coupled with one of the gears of the gear 
pump, and means for directing fluid from the gear 
pump to said plungers. 

23. In a fluid propelling mechanism, station 
ary supporting means, a plurality of radial re 
ciprocable pistons therein for receiving fluid un 
der a given pressure and discharging said fluid 
under another pressure, rotary driving means 
for imparting movement to said pistons, a gear 
pump operatively connected with said rotary driv 
ing means for delivering fluid to said pistons, 
One of the gears in Said pump being positioned 
in axial alinement with said rotary driving means, 
and means including unitary valve mechanism 
for directing fluid from the discharge side of said 
gear pump to said reciprocable pistons. 

24. In a fluid propelling mechanism, station 
ary Supporting means, a plurality of radial re 
ciprocable pistons therein for receiving fluid 
under a given pressure and discharging said fluid 
under another pressure, unitary valve means for 
controlling the flow of fluid toward and away 
from Said pistons, adjustable rotary driving 
means for imparting movement to said pistons, 
said valve means being operable in synchronism 
with said driving means irrespective to its posi 

tion of adjustment, a charging pump operative 
ly connected with said rotary driving means for 
delivering fluid to said pistons, and means for 
directing fluid from the discharge side of said 
charging pump to the means for controlling the 
flow of fluid toward and away from said pistons. 

25. In a pumping mechanism, a support, a 
plurality of pistons radially reciprocable with 
in said support, driving means therefor, said driv 
ing means being laterally shiftable for varying 
the displacement of fluid by said pistons, means 
for effecting the shifting of said driving means 
during the Operative functioning thereof, a va 
riable pressure gear gump for delivering fluid at 
various pressures to said pistons, and means for 
controlling the pressure of the fluid delivered 
by said gear pump during the functioning of said 
pistons. 

26. In pumping mechanism, a Support, a plu 
rality of pistons radially reciprocable within said 
support, driving means therefor, said driving 
means being adjustable for varying the stroke of 
said pistons, means for effecting the adjustment 
of said driving means during the operative func 
tioning thereof, a gear pump for delivering fluid 
to said pistons, and means for varying the fluid 
delivery of said gear pump to meet the stroke 
requirements of said pistons and for varying the 
effectiveness of the fluid upon said pistons. 

ERNEST. J. SVENSON. 
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